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1. INTRODUCTION 
2. QUALITY VS. FUNCTIONALITY
1. The impurity profile of synthetic peptides
A. Source of impurities
 Process-related impurities (API or DS origin)
 Product-related impurities (FPP or DP origin)
 Container closure system
B. Thresholds for synthetic peptides
Table 1: Reporting, identification and qualification threshold for related
impurities of peptides
(Ph. Eur. 07/2009:2034 Substances for pharmaceutical use)
C. Examples of biologically active impurities
 INSL6 [151-161] on guinea pig ileum smooth muscle [2]
> 95 % purity
vs.
Crude purity (~70 % purity)
 Immunogenic response due to trace contaminant, not detected
using LC-MS [3]
TCR T cell
Trace contaminant
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Origin
Reporting
threshold
Identification
threshold
Qualification
threshold
Peptides 0.1 % 0.5 % 1.0 %
2. Identity: Structural variation of synthetic peptides
e.g. Addition of some amino acids [4]:
e.g. Substitution of some amino acids [5]:
e.g. Iodination of peptides [6-7]:
RVD-hemopressin
Hemopressin
APCMHC
Gly-120 growth hormone (GH): agonist
[Arg]/[Lys]-120 GH: antagonist
3. FUNCTIONALITY VS. QUALITY
Regulatory authorities have set up guidances or have legally established
specification limits to assure a consistent purity of peptide drugs once in clinical
use. However, even in early phases of drug research and development, peptide
quality is a critical attribute for interpretation of results. The quality of a peptide
drug mainly depends on its impurity profile, with the emphasis on identity and
related impurities. These impurities may be biomedically active, altering the
desired efficacy or inducing unwanted toxicity [1]. The quality of peptides might
affect its functionality, and vica versa, the desired functionality determines the
required quality (QbD principles):
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